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PURPOSE: To provide the method being simple, and 
also, having a comparatively high efficiency, for reading 
a two-dimensional bar-code symbol by using a 
comparatively inexpensive CCD type bar-code scanner. 
CONSTITUTION: A field of view containing a two- 
dimensional bar-code symbol 104 is picked up optically 
by a linear photodiode array 108, and binary data 
corresponding to light which comes into collision with the 
linear photodiode array 108 is transferred to a memory. 
Subsequently, the linear photodiode array 108 is moved, 
another line of the symbol 104 is picked up, and until all 
lines of the symbol 104 are read, the memory transfer 
and the moving process are repeated. A data output for 
showing bar-code information container in the symbol 
104 is also generated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st step which picturizes optically the visual field containing a symbol with two or more 
dimensions by which the line with two or more codewords of the bar code information which should be 
read adjoined, and has been arranged by linear light detector AREI, The 2nd step which transmits the 
binary data corresponding to the light which collides with said linear light detector rhe to memory, Until 
the 3rd step which is made to move said linear light detector rhe, and picturizes another line of said 
symbol, and all the lines of said symbol are read The symbol information reading approach 
characterized by providing the 4th step performed by repeating said 1st [ the ] thru/or the 3rd step, and 
the 5th step which generates the data output showing the bar code information included in said symbol. 
[Claim 2] The light source for illuminating said symbol in the symbol information reader which reads a 
bar code symbol with two or more dimensions by which the line with two or more codewords of the bar 
code information which should be read adjoined, and has been arranged, An optical detector rhe with the 
visual field containing one line of said symbol, and the means for transmitting the binary data 
corresponding to the light which collides with said optical detector rhe to memory, The means for 
decoding said binary data in said memory to the data expressed by one line of said symbol, The memory 
means for accumulating the data expressed by each line of said symbol as each line is read, The symbol 
information reader characterized by providing the means for generating the data output showing the bar 
code information which determines that each line of the whole symbol was read and is included in said 
symbol. 

[Claim 3] In the photo-electric-conversion scanner for reading a symbol with the part of a different rate 
of a light reflex Housing, The means for being carried in said housing, generating a light beam, and 
carrying out orientation of it along with the Deji, A detector means to generate the electrical signal with 
which it is carried in said housing, the light reflected as said symbol on a visual field is detected, and 
said symbol is expressed, The photo-electric-conversion scanner characterized by providing a window 
means to have the 1st part for carrying out the focus of the light beam which it is carried in said housing 
and left to said exterior, and the 2nd part for turning it to said detector means in response to said 
reflected light. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to what reads a stacked bar code, i.e., a two dimensions 
bar code, especially using an individual image sensor technique about the photo-electric-conversion 
scanner used for the symbol information reading approach, the equipment, and it which carry out photo 
electric conversion of the symbol which has generally the part from which rates of a light reflex, such as 
a bar code, differ, and read it. 
[0002] 

[Description of the Prior Art] In recent years, the optical reader and optical scanner system which read 
the bar code symbol soon formed in front faces, such as a label stuck on front faces, such as goods, or its 
goods, have been developed variously. A bar code symbol is a symbol constituted with a series of bars 
which have the various width of face which consists of a bar and a tooth space with a mutually different 
light reflex property, opened spacing mutually by the tooth space between various width of face, and has 
been arranged. The above-mentioned reader and a scanner system carry out photo electric conversion of 
the graphical symbol to an electric signal, and decode it to the alphanumeric characters meaning the 
description of explanation of the goods concerned or some of goods concerned. Such an alphanumeric 
alphabetic character is usually expressed by digital data, is used as an input to data processing system, 
and is applied to POS (point OBU sales = point-of-sales system) processing, stock control, etc. This kind 
of common scanner system is indicated by for example, a U.S. Pat. No. 4,251,798 specification, a U.S. 
Pat. No. 4,369,361 specification, the U.S. Pat. No. 4,387,297 specification, the U.S. Pat. No. 4,409,470 
specification, the U.S. Pat. No. 4,760,248 specification, the U.S. Pat. No. 4,896,026 specification, etc. 
[0003] As one gestalt of such a scanner system, there is a hand-held pocket mold laser scanner head, and 
when a user has by hand, this is taken as the configuration which can aim the head concerned, especially 
a laser beam at the target and symbol which should be read, as indicated by some of these United States 
patents. 

[0004] Although it is common that gas laser and semiconductor laser are used as for the light source in a 
laser scanner bar code reader, it is desirable to use a semiconductor device especially as the light source 
in a scanner system especially from the small thing, that it is a low price, and the point of low power 
consumption. The optical member for focuses is optically deformed by the laser beam, and it usually 
makes the beam spot of predetermined magnitude from target distance by it. As for the magnitude of the 
beam spot in this target distance, it is desirable that it is almost the same as the minimum width of face 
between the fields where the rates of a light reflex differ (i.e., between the bar of a symbol and tooth 
spaces). 

[0005] A bar code symbol is formed from the element of a bar, i.e., the rectangle configuration which 
can have various width of face. The specific array of such an element defines a character and this is 
expressed according to the set of the regulation determined, the code, i.e., a "symbol system", used, and 
a definition. The relative magnitude of a bar and a tooth space is determined by the class of code used, 
and is similarly determined by the class of code for which the actual size of a bar and a tooth space is 
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also used. The number of the characters of per 1 inch (2.54cm) expressed by the bar code symbol is 
called the consistency of a symbol. In order to encode a series of alphabetic characters of a wish, the 
array of an element expressed by the element of the group to whom each alphabetic character of the 
message corresponds in itself is tied up in both sets, and a perfect bar code symbol is formed. In some 
symbol systems, peculiar "start" and "stop" character which show the starting position and termination 
location of the bar code are used. There is a bar code symbol system from which current and a large 
number differed, and a UPC/EAN code, CODE39 and CODE128, CODABAR (NW-7), the ITF 
(Interleaved 2 of 5) code, etc. are known. 

[0006] The character which is not recognized to be a just character according to the symbol system 
again, and is not defined in the character which is recognized according to a symbol system and defined 
here for the following explanation shall be called an abnormality character. Therefore, the array of the 
element which cannot be decoded according to a certain symbol system is equivalent to the abnormality 
character for the symbol system concerned. 

[0007] Since amount of information recordable [ are shown on the surface field of predetermined 
magnitude, i.e., ] is increased, the new bar code symbol of recent years some has been developed. 
CODE49 which is 1 ** standard [ those / new ] for a code has drawn the concept of "2-dimensional one" 
by accumulating the train of a character perpendicularly instead of extending a bar horizontally. That is, 
there are some lines of a bar and the pattern of a tooth space instead of only one line. The structure of 
this CODE49 is indicated by the U.S. Pat. No. 4,794,239 specification. Moreover, another structure 
known as "PDF417" is discussed by the United States patent application No. 461,881. 
[0008] In a scanner system known in the field concerned, a light beam is turned to the target containing 
a bar code symbol by the lens or the same optical element arranged on an optical path on the front face. 
By motion of a scan component like the mirror arranged in the path of a light beam, a light beam crosses 
a symbol and the scanner of a beam migration mold operates by making a party or a series of multi-lines 
repeat and scan. A symbol is crossed, the sweep of the beam spot is carried out, it reaches and the 
above-mentioned scan component traces the scan line which crosses a symbol and through which it 
passes, or the sweep of the visual field of a scanner is carried out, and it is scanned. Or the sweep of both 
of visual fields of a scanner may be carried out to the beam spot. 

[0009] The bar code reading system contains, the sensor, i.e., the photodetector, which functions as 
detecting the light which it was reflected from the symbol, i.e., was scattered about again. A 
photodetector, i.e., a sensor, is arranged in the optical path in a scanner so that it may have a visual field 
slightly larger than full [ of a symbol ]. The part of the light reflected namely, scattered about from the 
symbol is detected, and it is changed into an electrical signal. An electrical circuit or software is decoded 
to the digital representation of data with which it is expressed by the symbol which had this electrical 
signal scanned. For example, the analog electrical signal generated by the photodetector is convertible 
for a pulse-width-modulation digital signal with the width of face corresponding to the physical width of 
face of a bar and a tooth space. Such a digital signal is decoded by the binary data of the data encoded 
by the symbol next based on the specific symbol system used by the symbol concerned, and is changed 
into the alphanumeric alphabetic character which it means after that. 

[0010] As decoding in a known bar code reading system is the following, it is usually performed. A 
decoder receives a pulse-width-modulation digital signal from a bar code reader, and it tries it so that the 
algorithm performed by software may decode the scan. If a start and a stop character, and a character in 
the meantime are completely decoded with that scan, this decoding will be finished and a user will be 
provided with the directions which show that it was able to read correctly (it is (like a green light and/or 
a beep sound)). Or a decoder tries another decoding on the scan in response to the next scan until the 
scan decoded completely is reached (i.e., until the scan beyond it is no longer obtained). 
[001 1] Next, such a signal is decoded by the binary data of the data encoded by the symbol according to 
the specific symbol system, and the alphanumeric alphabetic character which it means. 
[0012] A beam migration mold laser scanner is not the only class of optical equipment which can read a 
bar code symbol. The bar code reader of another class especially relevant to this invention incorporates 
the detector based on a charge-coupled-device (CCD) technique. In such a conventional reader, it is 
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[ whether it is usually larger than the symbol which the magnitude of a detector should read, and ] the 
almost same magnitude. The whole symbol is filled with the light from a reader, each CCD eel is read 
serially, and existence of a bar or a tooth space is determined. Although such a reader can be used that it 
is lightweight and easily, it needs to arrange whether a reader is mostly contacted as a symbol directly so 
that a symbol can be read appropriately. Such physical contact to the symbol of a reader is the mode in 
which actuation is desirable for some application, and is the individual liking by the user, not to mention 
it. 

[0013] The reading depth of a CCD bar code scanner is restricted very much as compared with the 
scanner of a laser mold. The reason is because the f number of the scanner of a CCD mold with for 
example, the LED light source is very lower than the f number of a laser scanner. As the result, the 
reading depth proportional to the square of the f number is very low for the scanner of such a CCD/LED 
mold. 

[0014] Other descriptions of the bar code scanner of a CCD mold are shown in the United States patent 
application No. (these contents are indicated by JP,2-268383,A) 317,553 and No. 717,771. These 
applications have illustrated the approach of collecting and reading the conventional engineering 
practice and conventional 2-dimensional symbol in a CCD scanner. 
[0015] 

[Problem(s) to be Solved by the Invention] However, at the Prior art shown in a patent and patent 
application which were mentioned above, there were still no easy and comparatively efficient technique 
for reading a 2-dimensional bar code symbol using a comparatively cheap CCD mold bar code scanner. 
[0016] This invention was made in view of the above-mentioned point, and aims at easy and offering a 
comparatively efficient weekly report for reading a 2-dimensional bar coat symbol using a 
comparatively cheap CCD mold bar code scanner. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the symbol 
information reading approach by this invention The 1st step which picturizes optically the visual field 
containing a symbol with two or more dimensions by which the line with two or more codewords of the 
bar code information which should be read adjoined, and has been arranged by linear light detector 
AREI, The 2nd step which transmits the binary data corresponding to the light which collides with the 
above-mentioned linear light detector rhe to memory, Until the 3rd step which is made to move the 
above-mentioned linear light detector rhe, and picturizes another line of the above-mentioned symbol, 
and all the lines of the above-mentioned symbol are read It is characterized by having the 4th step 
performed by repeating the above 1st thru/or the 3rd step, and the 5th step which generates the data 
output showing the bar code information included in the above-mentioned symbol. 
[0018] Moreover, the symbol information reader by this invention The light source for being the symbol 
information reader which reads a bar code symbol with two or more dimensions by which the line with 
two or more codewords of the bar code information which should be read adjoined, and has been 
arranged etc., and illuminating the above-mentioned symbol, An optical detector rhe with the visual 
field containing one line of the above-mentioned symbol, and the means for transmitting the binary data 
corresponding to the light which collides with the above-mentioned optical detector rhe to memory, The 
means for decoding the above-mentioned binary data in the above-mentioned memory to the data 
expressed by one line of the above-mentioned symbol, The memory means for accumulating the data 
expressed by each line of the above-mentioned symbol as each line is read, It determines that each line 
of the whole symbol was read, and is characterized by having a means for generating the data output 
showing the bar code information included in the above-mentioned symbol. 

[0019] The photo-electric-conversion scanner by this invention is a photo-electric-conversion scanner 
for reading a symbol with the part of a different rate of a light reflex. Furthermore, housing, The means 
for being carried in the above-mentioned housing, generating a light beam, and carrying out orientation 
of it along with the Deji, A detector means to generate the electrical signal with which it is carried in the 
above-mentioned housing, the light reflected as the above-mentioned symbol on a visual field is 
detected, and the above-mentioned symbol is expressed, It is carried in the above-mentioned housing 
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and characterized by having a window means to have the 1st part for carrying out the focus of the light 
beam left to the above-mentioned exterior, and the 2nd part for turning it to the above-mentioned 
detector means in response to the above-mentioned reflected light. 
[0020] 

[Function] That is, the visual field containing a symbol with two or more dimensions by which the line 
which has two or more codewords of the bar code information which should be read according to the 
symbol information reading approach and equipment of this invention adjoined, and has been arranged 
is optically picturized by the linear light detector rhe, and the binary data corresponding to the light 
which collides with the above-mentioned linear light detector rhe are transmitted to memory. And the 
above-mentioned memory transfer and a migration process are repeated until the above-mentioned linear 
light detector rhe is moved, it picturizes another line of the above-mentioned symbol and all the lines of 
the above-mentioned symbol are read. And the data output showing the bar code information included in 
the above-mentioned symbol is generated. 

[0021] Moreover, the photo-electric-conversion scanner of this invention has the window applicable to 
the bar code scanner of all classes. To a symbol, this window carries out the focus of the light beam 
emitted from the light source by the 1st convex part, turns it, and transmits it to the detector inside 
housing in response to the reflected light from a symbol by the 2nd flat part. 

[0022] In addition, the vocabulary "the symbol" and the "bar code" which are used into this specification 
do not mean only the pattern with which the mutual bar of various width of face and the tooth space 
were put together, and have the semantics of a wide sense which also includes other single dimensions 
or a 2-dimensional graphic pattern like an alphanumeric alphabetic character. 

[0023] Again both this inventions offer the approach and equipment for operating the bar code reading 
system which can read two kinds of different bar codes which are a standard linear bar code, especially a 
two dimensions bar code. A user makes the sweep of the bar code carry out perpendicularly, and this 
invention offers the technique in which suitable software reads a two dimensions bar code a party every 
at once, and can decode it again. 
[0024] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. (A) of 
drawing 1 is the perspective view in which simplifying very much and showing the bar code reader of 
the stock mold as the 1st example according to this invention. A reader is incorporate into a pocket 
mold scanner, or a bar code label can read it and it can be built also into a thing like the table-top-type 
workstation by which crosses a head and a sweep is carried out, or a fixed mold scanner again. In this 
example, the reader is incorporated into the lightweight plastics housing 100 of a stock mold. This 
housing 100 is manually arranged by the user so that the bar code 101 printed on the label 102 stuck on 
the goods 103 grade may be contacted. 

[0025] (B) of drawing 1 shows the 2-dimensional bar code symbol 104 of the PDF417 format which 
should be read with the equipment of this invention. PDF417 symbol consists of the stack of the line of 
the bar-code-ized information. Each line of this symbol consists of a start pattern, some symbol 
characters called a "codeword", and a stop pattern. A codeword is a building block for expressing a 
certain numeric value and alphabetic character, or another symbol, or encoding a related value. Making 
it a bundle, the codeword of each line forms a data stream. 

[0026] Both the number of the lines of PDF417 symbol and the number of trains are adjustable, if this 
symbol does not have at least three lines, it will not become, but it can have even 90 lines. Similarly, the 
codeword in each line, i.e., the number of data streams, is changeable from three trains to 30 trains. 
[0027] Each codeword in PDF417 consists of 17 modules, i.e., a unit. There are four bars and four tooth 
spaces in each codeword. Although each bar or tooth space can change width of face from one module 
even to six modules, the totals with which per codeword was combined are always 17 modules. 
Therefore, each codeword can be defined by the sequence showing 4 sets of sets of the mutual bar in a 
codeword, and the width of face of a tooth space of 8 figures. It is called "x Sequence" of a codeword 
and this is a sequence xO, and xl, --, x7. It can be expressed. For example, in the case of x sequences of 
"5111 1 125", the 1st element is 5 module width of face, five elements of 1 module width of face is [ the 
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following one element ] 2 module width of face following a degree, and the last element is 5 module 
width of face. 

[0028] The set of a possible codeword is divided into a subset exclusive to mutual [ which are further 
called a "cluster" / three ]. As PDF417 symbol, a line uses only one of these three clusters, in order to 
encode data, and each cluster is repeated serially every three lines, respectively. Since the cluster from 
which every two adjoining line differed is used, a decoder can identify a case so that a scan line may 
intersect two another lines from a certain line between scans by existence of the codeword from this 
different line, without a scan line aligning correctly with each line. 

[0029] The cluster number of a codeword can be determined from the x sequences using the following 
formulas. Namely, a cluster number = (x0-x2+x4-x6) mod 9, however "mod 9" are too much things after 
dividing by 9. At x sequences of the codeword of the above-mentioned example, a cluster number is 
cluster number =(5-1+1-2) mod. It is calculated like 9= 3. 

[0030] In order to make an error probability into min, although PDF417 can use nine clusters 
mathematically, it is using only three clusters. Therefore, each line uses only three clusters 0 and 3 or 1 
of 6, and encodes data with the same cluster repeated serially every three lines. For example, line 0 
codeword uses a cluster 0, a line 1 uses a cluster 3 and a line 2 uses a cluster 6. Generally, a cluster 
number can be determined from a line number like cluster number =(line number) (mod 3) *3. 
[0031] The codeword value of 929 pieces is defined in PDF417. These values are 0 thru/or 928. Each 
cluster expresses the available value with a separate bar and the pattern of a tooth space of 929 pieces so 
that a certain cluster cannot be confused with another cluster. 

[0032] (C) of drawing 1 is the perspective view in which simplifying very much and showing 
luminescence and the photo detector of a bar code reader according to the 1st example of this invention. 
The light source 105 and the lens 106 (or AREI of such a lens) for focuses like light emitting diode (or 
AREI of light emitting diode) are used in order to be a narrow rectangle pattern ideally and to illuminate 
a visual field with the light which rises high. 

[0033] A reader is positioned in the bar code symbol 104 upper part so that at least one line of the whole 
of a symbol 104 may be illuminated completely. The light which it was reflected, i.e., was distributed is 
returned to a reader through the condensing optical system 107, and is returned to linear photodiode 
AREI 108, i.e., image sensors. 

[0034] Photodiode AREI changes the image showing the line of a bar code symbol into an electrical 
signal, this electrical signal is decoded (or it tries so that it may be decoded - having), and that result is 
used for a next image and next signal processing so that it may be later mentioned with the block 
diagram of this invention as shown in (C) of drawing 2 . 

[0035] Although mainly related with a CCD reader for this invention to read a stacked bar code, i.e., a 
two dimensions bar code, the description of one arbitration of this invention can be used also in a laser 
scan bar code reader, and shows this case to (A) of drawing 2 as the 2nd example of this invention again. 

[0036] That is, (A) of drawing 2 is the sectional view which the anterior part 109 of the housing 100 in 
the example of a laser scan of a bar code reader simplified very much, and the light source 1 10 and the 
window 1 1 1 with the flat upper part 1 12 and the convex lower part 1 13 are shown. It passes through the 
upper part 1 12 and light is irradiated, and the optical detector 1 14 is arranged at the backside of the 
lower part 1 13 so that the reflected light may pass along the lower part 1 13. As shown in this drawing, 
in order to prepare the lens in the CCD reader typically used by contacting the symbol which should be 
read in a suitable location, a window 1 1 1 is placed very near the front end of the scanner concerned. 
[0037] By narrowing the visual field of the increase of signal level, and a detector, the example of this 
drawing is used especially for the laser scan bar code reader of the non-retroreflection mold which needs 
a fixed lens in front of photosensor so that it may be useful to removing a surrounding light. 
[0038] (B) of drawing 2 is the front view of the bar code reader incorporating the multiple-purpose 
window which has a long tubed lens in the 3rd example of this invention, this drawing - a laser scan bar 
code reader - or a CCD reader can be expressed, a line strong against the line of a bar code in parallel in 
the target distance to which the convex lower part 1 13 of a window 1 1 1 is in the front face of the light 
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source rather than a detector typically in the case of a CCD reader, and the focus of the light source is 
carried out by such the lower part 1 13 -- lighting is formed. 

[0039] Both of the bar code readers of a class need the window for protecting from dust, and, as for this, 
it is desirable that it is a light filter again. Both those functions can be offered by only one shaping 
plastics section in the form of a window. 

[0040] When it summarizes, one of the descriptions of this invention is using a window with one or 
more parts which form a lens. Such a lens can be arranged in the front face of the light source, an optical 
detector, or its both according to the class of bar code reader, and its operational request. 
[0041] This window can be fabricated with red plastics so that it may function as working like an optical 
filter in addition to working as a lens. This window has preferably the flat part which an outgoing 
radiation light beam passes, and the lens-like section for carrying out the focus of the light reflected 
from the symbol on the photodetector. The lens formed all over the window can be used, in order that it 
can be tubed or the spherical surface, for example, the pattern of an a large number spherical lens may 
carry out the focus of the reflected light on each detector according to a scanner demand, or only one 
long tubed lens can be used with an a large number detector. 

[0042] (C) of drawing 2 shows the block diagram of the electronic part of the CCD bar code scanner 
according to this invention. Image sensors 114 function as pickup for obtaining the image of the visual 
field of the detector concerned. The electrical signal from these image sensors 1 14 is supplied to the 
transfer gate 115, next is supplied to the shift filter 116. This shift register 1 16 has the output circuit 117 
which interfaces with a bus 1 18. A bus 1 18 is the main data bus for the computer section of memory 
119, CPU120, and the bar code reader section including an interface 121. 

[0043] Although this invention is described about reading a single dimension or a two dimensions bar 
code, it is not limited to such an example and can apply also to more complicated symbol scan 
application. The approach of this invention can find out the application for use by various machine 
reading or the optical-character-recognition application by which information is acquired from the 
surface descriptions, such as an alphabetic character or goods scanned, again. 
[0044] various voice ~ in all [ like ], each component of a scanner can be assembled [ being 
manufactured as only one printed circuit board or an accumulation module, and ] in the very compact 
package which a scanner is allowed. Such a module can be used exchangeable as a laser scan component 
for the data collecting system of various different classes. For example, this module can be carried in a 
hand-held scanner as the subcomponent or subassembly of the data collecting system which alternative 
use could be carried out in the table-top-type scanner attached in the rear face on the top face of a table 
or it was attached in the flexible arm, and it carried on the front face of a table, or was complicated 
more. 

[0045] As for this module, it is desirable that the optical system carried in subassembly on the supporter 
and a photodetector component are included. The control line and data line relevant to such a component 
allow connecting with the electrical connector carried on the edge of the module concerned, or the outer 
surface, and connecting the module concerned to the matching connector relevant to other components 
of data collecting system electrically. 

[0046] Each module can have the specific scan and decoding property relevant to it, for example, the 
operability in a certain activity distance, a specific symbol, or the operability in a printing consistency. 
This property can be defined through manual setting of the control switch relevant to the module 
concerned again. A user applies again so that the goods of a class which is different in this data 
collecting system etc. may be scanned, and a system can be applied for the application which changed 
with inter exchange modules on data collecting system through use of an easy electrical connector. 
[0047] The scanning module mentioned above can be performed again in a keyboard, a display, a 
printer, data storage, application software, and the data collecting system of the self-contained system 
containing one or more components like a database, such a system -- again - data collecting system ~ 
other components of a Local Area Network ~ or a modem - or the communication link interface which 
allows communicating with a telephone-exchange network by the low-power output radio broadcasting 
from a portable terminal to a fixed receiver can be included through an ISDN interface. 
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[0048] It will be understood each of the above-mentioned description, two, or more that the application 
in a different bar code reader from the scanner of other classes and the above-mentioned class which can 
be used can be found out. 

[0049] Although the example of this invention was explained above, as for this invention, it is needless 
to say that various deformation and configuration-modification can be made, without not being limited 
to this and deviating from the pneuma of this invention. For example, other fixed image sensors (for 
example, CMD) may be used instead of CCD. 

[0050] In addition, according to the above-mentioned embodiment of this invention, the following 
solves and a configuration is obtained. 

(1) In the symbol information reading approach of reading a bar code symbol etc. The 1st step which 
picturizes optically the visual field containing a symbol with two or more dimensions by which the line 
with two or more codewords of the bar code information which should be read adjoined, and has been 
arranged by linear light detector AREI, The 2nd step which transmits the binary data corresponding to 
the light which collides with the above-mentioned linear light detector rhe to memory, Until the 3rd step 
which is made to move the above-mentioned linear light detector rhe, and picturizes another line of the 
above-mentioned symbol, and all the lines of the above-mentioned symbol are read The symbol 
information reading approach characterized by providing the 4th step performed by repeating the above 
1st thru/or the 3rd step, and the 5th step which generates the data output showing the bar code 
information included in the above-mentioned symbol. 

[0051] (2) An approach given in (1) characterized by providing further the step which decodes the 
binary data stored in the above-mentioned memory to the data expressed in the line of the above- 
mentioned bar code symbol for every party so that each line may be picturized. 
[0052] (3) The 1st step of the above is an approach given in (1) characterized by including the step 
which turns light on the above-mentioned visual field, and the step which collects the reflected lights on 
above-mentioned linear light detector AREI. 

[0053] (4) The step which turns the above-mentioned light is an approach given in (3) characterized by 
including using the light emitting diode light source. 

(5) The step which turns the above-mentioned light is an approach given in (3) characterized by 
including using the semiconductor laser diode light source. 

[0054] (6) It is an approach given in (1) characterized by for the above-mentioned linear light detector 
rhe being a CCD device, and including that the 2nd step of the above accesses above-mentioned linear 
light detector AREI continuously. 

[0055] (7) The 3rd step of the above is an approach given in (1) characterized by being carried out by 
the user by the manual by carrying out the sweep of the bar code symbol perpendicularly. 
[0056] (8) The light source for illuminating the above-mentioned symbol in the symbol information 
reader which reads a bar code symbol with two or more dimensions by which the line with two or more 
codewords of the bar code information which should be read adjoined, and has been arranged etc., An 
optical detector rhe with the visual field containing one line of the above-mentioned symbol, and the 
means for transmitting the binary data corresponding to the light which collides with the above- 
mentioned optical detector rhe to memory, The means for decoding the above-mentioned binary data in 
the above-mentioned memory to the data expressed by one line of the above-mentioned symbol, The 
memory means for accumulating the data expressed by each line of the above-mentioned symbol as each 
line is read, The symbol information reader characterized by providing the means for generating the data 
output showing the bar code information which determines that each line of the whole symbol was read 
and is included in the above-mentioned symbol. 

[0057] (9) The above-mentioned light source is equipment given in (8) characterized by including AREI 
of light emitting diode. 

(10) The above-mentioned optical detector rhe is equipment given in (8) characterized by being a CCD 
device. 

[0058] In the photo-electric-conversion scanner for reading a symbol with the part of a different rate of a 
light reflex (11) Housing, The means for being carried in the above-mentioned housing, generating a 
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light beam, and carrying out orientation of it along with the Deji, A detector means to generate the 
electrical signal with which it is carried in the above-mentioned housing, the light reflected as the above- 
mentioned symbol on a visual field is detected, and the above-mentioned symbol is expressed, The 
photo-electric-conversion scanner characterized by providing a window means to have the 1st part for 
carrying out the focus of the light beam which it is carried in the above-mentioned housing and left to 
the above-mentioned exterior, and the 2nd part for turning it to the above-mentioned detector means in 
response to the above-mentioned reflected light. 

[0059] (12) A means to generate the above-mentioned light beam is a photo-electric-conversion scanner 
given in (1 1) characterized by being LED AREI. 

(13) A means to generate the above-mentioned light beam is a photo-electric-conversion scanner given 
in (1 1) characterized by being laser diode AREI. 

[0060] (14) The above-mentioned window means is a photo-electric-conversion scanner given in (1 1) 
characterized by being the single window carried in the anterior part of the above-mentioned housing. 
(15) The above-mentioned detector means is a photo-electric -conversion scanner given in (1 1) 
characterized by being a CCD device. 



[Effect of the Invention] As explained in full detail above, according to this invention, easy and the 
comparatively efficient technique for reading a 2-dimensional bar code symbol using a comparatively 
cheap CCD mold bar code scanner can be offered. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to what reads a stacked bar code, i.e., a two dimensions 
bar code, especially using an individual image sensor technique about the photo-electric-conversion 
scanner used for the symbol information reading approach, the equipment, and it which carry out photo 
electric conversion of the symbol which has generally the part from which rates of a light reflex, such as 
a bar code, differ, and read it. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the optical reader and optical scanner system which read 
the bar code symbol soon formed in front faces, such as a label stuck on front faces, such as goods, or its 
goods, have been developed variously. A bar code symbol is a symbol constituted with a series of bars 
which have the various width of face which consists of a bar and a tooth space with a mutually different 
light reflex property, opened spacing mutually by the tooth space between various width of face, and has 
been arranged. The above-mentioned reader and a scanner system carry out photo electric conversion of 
the graphical symbol to an electric signal, and decode it to the alphanumeric characters meaning the 
description of explanation of the goods concerned or some of goods concerned. Such an alphanumeric 
alphabetic character is usually expressed by digital data, is used as an input to data processing system, 
and is applied to POS (point OBU sales = point-of-sales system) processing, stock control, etc. This kind 
of common scanner system is indicated by for example, a U.S. Pat. No. 4,251,798 specification, a U.S. 
Pat. No. 4,369,361 specification, the U.S. Pat. No. 4,387,297 specification, the U.S. Pat. No. 4,409,470 
specification, the U.S. Pat. No. 4,760,248 specification, the U.S. Pat. No. 4,896,026 specification, etc. 
[0003] As one gestalt of such a scanner system, there is a hand-held pocket mold laser scanner head, and 
when a user has by hand, this is taken as the configuration which can aim the head concerned, especially 
a laser beam at the target and symbol which should be read, as indicated by some of these United States 
patents. 

[0004] Although it is common that gas laser and semiconductor laser are used as for the light source in a 
laser scanner bar code reader, it is desirable to use a semiconductor device especially as the light source 
in a scanner system especially from the small thing, that it is a low price, and the point of low power 
consumption. The optical member for focuses is optically deformed by the laser beam, and it usually 
makes the beam spot of predetermined magnitude from target distance by it. As for the magnitude of the 
beam spot in this target distance, it is desirable that it is almost the same as the minimum width of face 
between the fields where the rates of a light reflex differ (i.e., between the bar of a symbol and tooth 
spaces). 

[0005] A bar code symbol is formed from the element of a bar, i.e., the rectangle configuration which 
can have various width of face. The specific array of such an element defines a character and this is 
expressed according to the set of the regulation determined, the code, i.e., a "symbol system", used, and 
a definition. The relative magnitude of a bar and a tooth space is determined by the class of code used, 
and is similarly determined by the class of code for which the actual size of a bar and a tooth space is 
also used. The number of the characters of per 1 inch (2.54cm) expressed by the bar code symbol is 
called the consistency of a symbol. In order to encode a series of alphabetic characters of a wish, the 
array of an element expressed by the element of the group to whom each alphabetic character of the 
message corresponds in itself is tied up in both sets, and a perfect bar code symbol is formed. In some 
symbol systems, peculiar "start" and "stop" character which show the starting position and termination 
location of the bar code are used. There is a bar code symbol system from which current and a large 
number differed, and a UPC/EAN code, CODE39 and CODE128, CODABAR (NW-7), the ITF 
(Interleaved 2 of 5) code, etc. are known. 
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[0006] The character which is not recognized to be a just character according to the symbol system 
again, and is not defined in the character which is recognized according to a symbol system and defined 
here for the following explanation shall be called an abnormality character. Therefore, the array of the 
element which cannot be decoded according to a certain symbol system is equivalent to the abnormality 
character for the symbol system concerned. 

[0007] Since amount of information recordable [ are shown on the surface field of predetermined 
magnitude, i.e., ] is increased, the new bar code symbol of recent years some has been developed. 
CODE49 which is 1 ** standard [ those / new ] for a code has drawn the concept of "2-dimensional one" 
by accumulating the train of a character perpendicularly instead of extending a bar horizontally. That is, 
there are some lines of a bar and the pattern of a tooth space instead of only one line. The structure of 
this CODE49 is indicated by the U.S. Pat. No. 4,794,239 specification. Moreover, another structure 
known as "PDF417" is discussed by the United States patent application No. 461,881. 
[0008] In a scanner system known in the field concerned, a light beam is turned to the target containing 
a bar code symbol by the lens or the same optical element arranged on an optical path on the front face. 
By motion of a scan component like the mirror arranged in the path of a light beam, a light beam crosses 
a symbol and the scanner of a beam migration mold operates by making a party or a series of multi-lines 
repeat and scan. A symbol is crossed, the sweep of the beam spot is carried out, it reaches and the 
above-mentioned scan component traces the scan line which crosses a symbol and through which it 
passes, or the sweep of the visual field of a scanner is carried out, and it is scanned. Or the sweep of both 
of visual fields of a scanner may be carried out to the beam spot. 

[0009] The bar code reading system contains, the sensor, i.e., the photodetector, which functions as 
detecting the light which it was reflected from the symbol, i.e., was scattered about again. A 
photodetector, i.e., a sensor, is arranged in the optical path in a scanner so that it may have a visual field 
slightly larger than full [ of a symbol ]. The part of the light reflected namely, scattered about from the 
symbol is detected, and it is changed into an electrical signal. An electrical circuit or software is decoded 
to the digital representation of data with which it is expressed by the symbol which had this electrical 
signal scanned. For example, the analog electrical signal generated by the photodetector is convertible 
for a pulse-width-modulation digital signal with the width of face corresponding to the physical width of 
face of a bar and a tooth space. Such a digital signal is decoded by the binary data of the data encoded 
by the symbol next based on the specific symbol system used by the symbol concerned, and is changed 
into the alphanumeric alphabetic character which it means after that. 

[0010] As decoding in a known bar code reading system is the following, it is usually performed. A 
decoder receives a pulse-width-modulation digital signal from a bar code reader, and it tries it so that the 
algorithm performed by software may decode the scan. If a start and a stop character, and a character in 
the meantime are completely decoded with that scan, this decoding will be finished and a user will be 
provided with the directions which show that it was able to read correctly (it is (like a green light and/or 
a beep sound)). Or a decoder tries another decoding on the scan in response to the next scan until the 
scan decoded completely is reached (i.e., until the scan beyond it is no longer obtained). 
[001 1] Next, such a signal is decoded by the binary data of the data encoded by the symbol according to 
the specific symbol system, and the alphanumeric alphabetic character which it means. 
[0012] A beam migration mold laser scanner is not the only class of optical equipment which can read a 
bar code symbol. The bar code reader of another class especially relevant to this invention incorporates 
the detector based on a charge-coupled-device (CCD) technique. In such a conventional reader, it is 
[ whether it is usually larger than the symbol which the magnitude of a detector should read, and ] the 
almost same magnitude. The whole symbol is filled with the light from a reader, each CCD eel is read 
serially, and existence of a bar or a tooth space is determined. Although such a reader can be used that it 
is lightweight and easily, it needs to arrange whether a reader is mostly contacted as a symbol directly so 
that a symbol can be read appropriately. Such physical contact to the symbol of a reader is the mode in 
which actuation is desirable for some application, and is the individual liking by the user, not to mention 
it. 

[0013] The reading depth of a CCD bar code scanner is restricted very much as compared with the 
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scanner of a laser mold. The reason is because the f number of the scanner of a CCD mold with for 
example, the LED light source is very lower than the f number of a laser scanner. As the result, the 
reading depth proportional to the square of the f number is very low for the scanner of such a CCD/LED 
mold. 

[0014] Other descriptions of the bar code scanner of a CCD mold are shown in the United States patent 
application No. (these contents are indicated by JP,2-268383,A) 317,553 and No. 717,771 . These 
applications have illustrated the approach of collecting and reading the conventional engineering 
practice and conventional 2-dimensional symbol in a CCD scanner. 

[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained in full detail above, according to this invention, easy and the 
comparatively efficient technique for reading a 2-dimensional bar code symbol using a comparatively 
cheap CCD mold bar code scanner can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, at the Prior art shown in a patent and patent 
application which were mentioned above, there were still no easy and comparatively efficient technique 
for reading a 2-dimensional bar code symbol using a comparatively cheap CCD mold bar code scanner. 
[0016] This invention was made in view of the above-mentioned point, and aims at easy and offering a 
comparatively efficient weekly report for reading a 2-dimensional bar coat symbol using a 
comparatively cheap CCD mold bar code scanner. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the symbol 
information reading approach by this invention The 1st step which picturizes optically the visual field 
containing a symbol with two or more dimensions by which the line with two or more codewords of the 
bar code information which should be read adjoined, and has been arranged by linear light detector 
AREI, The 2nd step which transmits the binary data corresponding to the light which collides with the 
above-mentioned linear light detector rhe to memory, Until the 3rd step which is made to move the 
above-mentioned linear light detector rhe, and picturizes another line of the above-mentioned symbol, 
and all the lines of the above-mentioned symbol are read It is characterized by having the 4th step 
performed by repeating the above 1st thru/or the 3rd step, and the 5th step which generates the data 
output showing the bar code information included in the above-mentioned symbol. 
[0018] Moreover, the symbol information reader by this invention The light source for being the symbol 
information reader which reads a bar code symbol with two or more dimensions by which the line with 
two or more codewords of the bar code information which should be read adjoined, and has been 
arranged etc., and illuminating the above-mentioned symbol, An optical detector rhe with the visual 
field containing one line of the above-mentioned symbol, and the means for transmitting the binary data 
corresponding to the light which collides with the above-mentioned optical detector rhe to memory, The 
means for decoding the above-mentioned binary data in the above-mentioned memory to the data 
expressed by one line of the above-mentioned symbol, The memory means for accumulating the data 
expressed by each line of the above-mentioned symbol as each line is read, It determines that each line 
of the whole symbol was read, and is characterized by having a means for generating the data output 
showing the bar code information included in the above-mentioned symbol. 

[0019] The photo-electric-conversion scanner by this invention is a photo-electric-conversion scanner 
for reading a symbol with the part of a different rate of a light reflex. Furthermore, housing, The means 
for being carried in the above-mentioned housing, generating a light beam, and carrying out orientation 
of it along with the Deji, A detector means to generate the electrical signal with which it is carried in the 
above-mentioned housing, the light reflected as the above-mentioned symbol on a visual field is 
detected, and the above-mentioned symbol is expressed, It is carried in the above-mentioned housing 
and characterized by having a window means to have the 1st part for carrying out the focus of the light 
beam left to the above-mentioned exterior, and the 2nd part for turning it to the above-mentioned 
detector means in response to the above-mentioned reflected light. 
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OPERATION 



[Function] That is, the visual field containing a symbol with two or more dimensions by which the line 
which has two or more codewords of the bar code information which should be read according to the 
symbol information reading approach and equipment of this invention adjoined, and has been arranged 
is optically picturized by the linear light detector rhe, and the binary data corresponding to the light 
which collides with the above-mentioned linear light detector rhe are transmitted to memory. And the 
above-mentioned memory transfer and a migration process are repeated until the above-mentioned linear 
light detector rhe is moved, it picturizes another line of the above-mentioned symbol and all the lines of 
the above-mentioned symbol are read. And the data output showing the bar code information included in 
the above-mentioned symbol is generated. 

[0021] Moreover, the photo-electric-conversion scanner of this invention has the window applicable to 
the bar code scanner of all classes. To a symbol, this window carries out the focus of the light beam 
emitted from the light source by the 1st convex part, turns it, and transmits it to the detector inside 
housing in response to the reflected light from a symbol by the 2nd flat part. 

[0022] In addition, the vocabulary "the symbol" and the "bar code" which are used into this specification 
do not mean only the pattern with which the mutual bar of various width of face and the tooth space 
were put together, and have the semantics of a wide sense which also includes other single dimensions 
or a 2-dimensional graphic pattern like an alphanumeric alphabetic character. 

[0023] Again both this inventions offer the approach and equipment for operating the bar code reading 
system which can read two kinds of different bar codes which are a standard linear bar code, especially a 
two dimensions bar code. A user makes the sweep of the bar code carry out perpendicularly, and this 
invention offers the technique in which suitable software reads a two dimensions bar code a party every 
at once, and can decode it again. 
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3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to a drawing. (A) of 
drawing 1 is the perspective view in which simplifying very much and showing the bar code reader of 
the stock mold as the 1st example according to this invention. A reader is incorporable into a pocket 
mold scanner, or a bar code label can read it and it can be built also into a thing like the table-top-type 
workstation by which crosses a head and a sweep is carried out, or a fixed mold scanner again. In this 
example, the reader is incorporated into the lightweight plastics housing 100 of a stock mold. This 
housing 100 is manually arranged by the user so that the bar code 101 printed on the label 102 stuck on 
the goods 103 grade may be contacted. 

[0025] (B) of drawing 1 shows the 2-dimensional bar code symbol 104 of the PDF417 format which 
should be read with the equipment of this invention. PDF417 symbol consists of the stack of the line of 
the bar-code-ized information. Each line of this symbol consists of a start pattern, some symbol 
characters called a "codeword", and a stop pattern. A codeword is a building block for expressing a 
certain numeric value and alphabetic character, or another symbol, or encoding a related value. Making 
it a bundle, the codeword of each line forms a data stream. 

[0026] Both the number of the lines of PDF417 symbol and the number of trains are adjustable, if this 
symbol does not have at least three lines, it will not become, but it can have even 90 lines. Similarly, the 
codeword in each line, i.e., the number of data streams, is changeable from three trains to 30 trains. 
[0027] Each codeword in PDF417 consists of 17 modules, i.e., a unit. There are four bars and four tooth 
spaces in each codeword. Although each bar or tooth space can change width of face from one module 
even to six modules, the totals with which per codeword was combined are always 17 modules. 
Therefore, each codeword can be defined by the sequence showing 4 sets of sets of the mutual bar in a 
codeword, and the width of face of a tooth space of 8 figures. It is called "x Sequence" of a codeword 
and this is a sequence xO, and xl, --, x7. It can be expressed. For example, in the case of x sequences of 
"51111 125", the 1st element is 5 module width of face, five elements of 1 module width of face is [ the 
following one element ] 2 module width of face following a degree, and the last element is 5 module 
width of face. 

[0028] The set of a possible codeword is divided into a subset exclusive to mutual [ which are further 
called a "cluster" / three ]. As PDF417 symbol, a line uses only one of these three clusters, in order to 
encode data, and each cluster is repeated serially every three lines, respectively. Since the cluster from 
which every two adjoining line differed is used, a decoder can identify a case so that a scan line may 
intersect two another lines from a certain line between scans by existence of the codeword from this 
different line, without a scan line aligning correctly with each line. 

[0029] The cluster number of a codeword can be determined from the x sequences using the following 
formulas. Namely, a cluster number = (x0-x2+x4-x6) mod 9, however "mod 9" are too much things after 
dividing by 9. At x sequences of the codeword of the above-mentioned example, a cluster number is 
cluster number =(5-1+1-2) mod. It is calculated like 9= 3. 

[0030] In order to make an error probability into min, although PDF417 can use nine clusters 
mathematically, it is using only three clusters. Therefore, each line uses only three clusters 0 and 3 or 1 
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of 6, and encodes data with the same cluster repeated serially every three lines. For example, line 0 
codeword uses a cluster 0, a line 1 uses a cluster 3 and a line 2 uses a cluster 6. Generally, a cluster 
number can be determined from a line number like cluster number =(line number) (mod 3) *3. 
[0031] The codeword value of 929 pieces is defined in PDF417. These values are 0 thru/or 928. Each 
cluster expresses the available value with a separate bar and the pattern of a tooth space of 929 pieces so 
that a certain cluster cannot be confused with another cluster. 

[0032] (C) of drawing 1 is the perspective view in which simplifying very much and showing 
luminescence and the photo detector of a bar code reader according to the 1st example of this invention. 
The light source 105 and the lens 106 (or AREI of such a lens) for focuses like light emitting diode (or 
AREI of light emitting diode) are used in order to be a narrow rectangle pattern ideally and to illuminate 
a visual field with the light which rises high. 

[0033] A reader is positioned in the bar code symbol 104 upper part so that at least one line of the whole 
of a symbol 104 may be illuminated completely. The light which it was reflected, i.e., was distributed is 
returned to a reader through the condensing optical system 107, and is returned to linear photodiode 
AREI 108, i.e., image sensors. 

[0034] Photodiode AREI changes the image showing the line of a bar code symbol into an electrical 
signal, this electrical signal is decoded (or it tries so that it may be decoded - having), and that result is 
used for a next image and next signal processing so that it may be later mentioned with the block 
diagram of this invention as shown in (C) of drawing 2 . 

[0035] Although mainly related with a CCD reader for this invention to read a stacked bar code, i.e., a 
two dimensions bar code, the description of one arbitration of this invention can be used also in a laser 
scan bar code reader, and shows this case to (A) of drawing 2 as the 2nd example of this invention again. 

[0036] That is, (A) of drawing 2 is the sectional view which the anterior part 109 of the housing 100 in 
the example of a laser scan of a bar code reader simplified very much, and the light source 110 and the 
window 1 1 1 with the flat upper part 1 12 and the convex lower part 1 13 are shown. It passes through the 
upper part 1 12 and light is irradiated, and the optical detector 1 14 is arranged at the backside of the 
lower part 1 13 so that the reflected light may pass along the lower part 1 13. As shown in this drawing, 
in order to prepare the lens in the CCD reader typically used by contacting the symbol which should be 
read in a suitable location, a window 1 1 1 is placed very near the front end of the scanner concerned. 
[0037] By narrowing the visual field of the increase of signal level, and a detector, the example of this 
drawing is used especially for the laser scan bar code reader of the non-retroreflection mold which needs 
a fixed lens in front of photosensor so that it may be useful to removing a surrounding light. 
[0038] (B) of drawin g 2 is the front view of the bar code reader incorporating the multiple-purpose 
window which has a long tubed lens in the 3rd example of this invention, this drawing — a laser scan bar 
code reader - or a CCD reader can be expressed, a line strong against the line of a bar code in parallel in 
the target distance to which the convex lower part 1 13 of a window 1 1 1 is in the front face of the light 
source rather than a detector typically in the case of a CCD reader, and the focus of the light source is 
carried out by such the lower part 1 13 - lighting is formed. 

[0039] Both of the bar code readers of a class need the window for protecting from dust, and, as for this, 
it is desirable that it is a light filter again. Both those functions can be offered by only one shaping 
plastics section in the form of a window. 

[0040] When it summarizes, one of the descriptions of this invention is using a window with one or 
more parts which form a lens. Such a lens can be arranged in the front face of the light source, an optical 
detector, or its both according to the class of bar code reader, and its operational request. 
[0041] This window can be fabricated with red plastics so that it may function as working like an optical 
filter in addition to working as a lens. This window has preferably the flat part which an outgoing 
radiation light beam passes, and the lens-like section for carrying out the focus of the light reflected 
from the symbol on the photodetector. The lens formed all over the window can be used, in order that it 
can be tubed or the spherical surface, for example, the pattern of an a large number spherical lens may 
carry out the focus of the reflected light on each detector according to a scanner demand, or only one 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/20/2005 



JP,07-049922,A [EXAMPLE] 



Page 3 of 5 



long tubed lens can be used with an a large number detector. 

[0042] (C) of drawing 2 shows the block diagram of the electronic part of the CCD bar code scanner 
according to this invention. Image sensors 1 14 function as pickup for obtaining the image of the visual 
field of the detector concerned. The electrical signal from these image sensors 1 14 is supplied to the 
transfer gate 115, next is supplied to the shift filter 116. This shift register 1 16 has the output circuit 117 
which interfaces with a bus 1 18. A bus 1 18 is the main data bus for the computer section of memory 
119, CPU120, and the bar code reader section including an interface 121. 

[0043] Although this invention is described about reading a single dimension or a two dimensions bar 
code, it is not limited to such an example and can apply also to more complicated symbol scan 
application. The approach of this invention can find out the application for use by various machine 
reading or the optical-character-recognition application by which information is acquired from the 
surface descriptions, such as an alphabetic character or goods scanned, again. 
[0044] various voice ~ in all [ like ], each component of a scanner can be assembled [ being 
manufactured as only one printed circuit board or an accumulation module, and ] in the very compact 
package which a scanner is allowed. Such a module can be used exchangeable as a laser scan component 
for the data collecting system of various different classes. For example, this module can be carried in a 
hand-held scanner as the subcomponent or subassembly of the data collecting system which alternative 
use could be carried out in the table-top-type scanner attached in the rear face on the top face of a table 
or it was attached in the flexible arm, and it carried on the front face of a table, or was complicated 
more. 

[0045] As for this module, it is desirable that the optical system carried in subassembly on the supporter 
and a photodetector component are included. The control line and data line relevant to such a component 
allow connecting with the electrical connector carried on the edge of the module concerned, or the outer 
surface, and connecting the module concerned to the matching connector relevant to other components 
of data collecting system electrically. 

[0046] Each module can have the specific scan and decoding property relevant to it, for example, the 
operability in a certain activity distance, a specific symbol, or the operability in a printing consistency. 
This property can be defined through manual setting of the control switch relevant to the module 
concerned again. A user applies again so that the goods of a class which is different in this data 
collecting system etc. may be scanned, and a system can be applied for the application which changed 
with inter exchange modules on data collecting system through use of an easy electrical connector. 
[0047] The scanning module mentioned above can be performed again in a keyboard, a display, a 
printer, data storage, application software, and the data collecting system of the self-contained system 
containing one or more components like a database, such a system - again - data collecting system - 
other components of a Local Area Network - or a modem — or the communication link interface which 
allows communicating with a telephone-exchange network by the low-power output radio broadcasting 
from a portable terminal to a fixed receiver can be included through an ISDN interface. 
[0048] It will be understood each of the above-mentioned description, two, or more that the application 
in a different bar code reader from the scanner of other classes and the above-mentioned class which can 
be used can be found out. 

[0049] Although the example of this invention was explained above, as for this invention, it is needless 
to say that various deformation and configuration-modification can be made, without not being limited 
to this and deviating from the pneuma of this invention. For example, other fixed image sensors (for 
example, CMD) may be used instead of CCD. 

[0050] In addition, according to the above-mentioned embodiment of this invention, the following 
solves and a configuration is obtained. 

(1) In the symbol information reading approach of reading a bar code symbol etc. The 1st step which 
picturizes optically the visual field containing a symbol with two or more dimensions by which the line 
with two or more codewords of the bar code information which should be read adjoined, and has been 
arranged by linear light detector AREI, The 2nd step which transmits the binary data corresponding to 
the light which collides with the above-mentioned linear light detector rhe to memory, Until the 3rd step 
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which is made to move the above-mentioned linear light detector rhe, and picturizes another line of the 
above-mentioned symbol, and all the lines of the above-mentioned symbol are read The symbol 
information reading approach characterized by providing the 4th step performed by repeating the above 
1st thru/or the 3rd step, and the 5th step which generates the data output showing the bar code 
information included in the above-mentioned symbol. 

[0051] (2) An approach given in (1) characterized by providing further the step which decodes the 
binary data stored in the above-mentioned memory to the data expressed in the line of the above- 
mentioned bar code symbol for every party so that each line may be picturized. 
[0052] (3) The 1st step of the above is an approach given in (1) characterized by including the step 
which turns light on the above-mentioned visual field, and the step which collects the reflected lights on 
above-mentioned linear light detector AREI. 

[0053] (4) The step which turns the above-mentioned light is an approach given in (3) characterized by 
including using the light emitting diode light source. 

(5) The step which turns the above-mentioned light is an approach given in (3) characterized by 
including using the semiconductor laser diode light source. 

[0054] (6) It is an approach given in (1) characterized by for the above-mentioned linear light detector 
rhe being a CCD device, and including that the 2nd step of the above accesses above-mentioned linear 
light detector AREI continuously. 

[0055] (7) The 3rd step of the above is an approach given in (1) characterized by being carried out by 
the user by the manual by carrying out the sweep of the bar code symbol perpendicularly. 
[0056] (8) The light source for illuminating the above-mentioned symbol in the symbol information 
reader which reads a bar code symbol with two or more dimensions by which the line with two or more 
codewords of the bar code information which should be read adjoined, and has been arranged etc., An 
optical detector rhe with the visual field containing one line of the above-mentioned symbol, and the 
means for transmitting the binary data corresponding to the light which collides with the above- 
mentioned optical detector rhe to memory, The means for decoding the above-mentioned binary data in 
the above-mentioned memory to the data expressed by one line of the above-mentioned symbol, The 
memory means for accumulating the data expressed by each line of the above-mentioned symbol as each 
line is read, The symbol information reader characterized by providing the means for generating the data 
output showing the bar code information which determines that each line of the whole symbol was read 
and is included in the above-mentioned symbol. 

[0057] (9) The above-mentioned light source is equipment given in (8) characterized by including AREI 
of light emitting diode. 

(10) The above-mentioned optical detector rhe is equipment given in (8) characterized by being a CCD 
device. 

[0058] In the photo-electric-conversion scanner for reading a symbol with the part of a different rate of a 
light reflex (11) Housing, The means for being carried in the above-mentioned housing, generating a 
light beam, and carrying out orientation of it along with the Deji, A detector means to generate the 
electrical signal with which it is carried in the above-mentioned housing, the light reflected as the above- 
mentioned symbol on a visual field is detected, and the above-mentioned symbol is expressed, The 
photo-electric-conversion scanner characterized by providing a window means to have the 1st part for 
carrying out the focus of the light beam which it is carried in the above-mentioned housing and left to 
the above-mentioned exterior, and the 2nd part for turning it to the above-mentioned detector means in 
response to the above-mentioned reflected light. 

[0059] (12) A means to generate the above-mentioned light beam is a photo-electric-conversion scanner 
given in (1 1) characterized by being LED AREI. 

(13) A means to generate the above-mentioned light beam is a photo-electric-conversion scanner given 
in (1 1) characterized by being laser diode AREI. 

[0060] (14) The above-mentioned window means is a photo-electric-conversion scanner given in (1 1) 
characterized by being the single window carried in the anterior part of the above-mentioned housing. 
(15) The above-mentioned detector means is a photo-electric-conversion scanner given in (1 1) 
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characterized by being a CCD device. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the optical scan system in the 1st example of this invention for (A) 
to read a bar code and (B) are drawings showing the bar code label of PDF-417 coding scheme as an 
example of a 2-dimensional bar code symbol, and (C) is the outline perspective view which 
luminescence of the bar code reader in the 1st example of this invention and a photo detector simplified 
very much. 

[Drawing 2] the nose of the laser scan bar code scanner with which (A) incorporated the multiple- 
purpose window in the 2nd example of this invention -- the sectional view of a part, i.e., a point, and (B) 
are the front views of the bar code scanner incorporating the multiple-purpose window in the 3rd 
example of this invention, and (C) is the block diagram which the bar code scanner according to this 
invention simplified very much. 
[Description of Notations] 

100 -- Lightweight plastics housing of a stock mold, 101 - Bar code, 102 -- A label, 103 - Goods, 104 - 
- The 2-dimensional bar code symbol of PDF417 format, 105 - The light source, 106 -- The lens for 
focuses, 107 - Condensing optical system, 108 -- Linear photodiode AREI, 109 - Housing anterior 
part, 1 10 -- The light source, 1 1 1 -- A window, 112- The flat upper part of a window, 1 13 [ -- A shift 
register, 1 17 / - An output circuit, 1 18 / - A bus, 119/- Memory, 120 / -- CPU, 121 / - Interface. ] - 
The convex lower part of a window, 1 14 - An optical detector (image sensors), 1 15 -- The transfer gate, 
116 
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[Drawing 1] 





[Drawing 2] 
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